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LBNL Leads o
DOE Review
LBNL leads the

Particle Data Group collaboration

of 170 authors

from 20 countries and 108 institutions
+ 700 consultants in the HEP community
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PDG 50th ANNIVERSARY FESTIVITIES

Date: Saturday, September 23, 2006

Location: Lawrence Berkeley National Laboratory
Bullding 50 Auditorium

il

Also celebrating

80th birthday of Art Rosenfeld

\ 75th birthday of Matts Roos
! ]

PROGRAM

Art Rosenfeld - PDG History
Matis Roos - Meson Team History
Chris Quigg - Standard Model Theory
Michael Riordan - Toward the Standard Model
r Y Hiroakl Aihara - B Physics
el Ry, Boris Kayser - Neutrinos
T — Lina Galtieri - Top Quark
G Michael Turner - Cosmology
John Ellis - Searches for New physics
_ i, Michelangelo Mangano - LHC and its Impact on PDG
B | Michael Barnett - Summary
e Banquet
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DOE Review

645 new papers with 2778 measurements
108 Reviews written or edited by PDG

Review of Particle Physics

RPP: 1344 pages (in 2008)

Booklet: 320 pages (in 2006)
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DOE Review

BERKELEY LAB |

The Web allows us to see what most
Interest our readers.

The hits on

Data Listings = Reviews
almost exactly equal.

Clearly people care about both.
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PDG Astrophysics & Cosmology ...

DOE Review

10 years aqo: Very little Y
No Big Bang |
Now: 2
Astrophysical Constants
Big Bang Cosmology
Cosmological Parameters: 1+
Ho, A, Q, etc. |
Experimental Tests of 4 forever
Gravitational Theory 0 s evenually -
Dark Matter o
Cosmic Background Radiation 2 %4‘90, _
Cosmic Rays -1} %, ’ ;
||||111||||111||f|1]1||| L]
0 1 Quy 2 3
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Entire
section
was

one page
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B Meson Section 1984

&1 CHARGED B{SZT1, JP= ) (=

EEE ALEQ THE LISTING FOR THE 8 C(FOLLOWIMNE THE ENTRY
FOR THE WEUTRAL B) FOR MEASUREMENTS WHICH DO WOT
IDEMTIFY THE CHMARGE ETATE.

T EGEN N EENEN I ETNCECENER —EE mme e
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& S2&70.8 3.0 BEHREMDS A5 CLED +- D%*- PI+ Pl+ + CC
STATISTICAL £(2.3 MEY} AND SYSTEMATICAL (2.0 MEY) ERRORE COMBIMED.

41 CHARGED B PARTIAL DECAY MODES
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B+ INTO D*{2010)= Pls Pls 2007+ 180+ 140
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&1 CHARGED B BRANCHING RATIOS

B+ INTO DOBAR Ple
2 0. 0&2 o.042

B+ INTO O*{2010)-— Fl+ Pls P2y
& 0,048 Q.0%80 BEHRENDE BY CLED +- E+ E-, UPEILC&S)

R R AR R RERRRRREE FEREEEEEE EEEEEEEE

(P1d
BEHREWDE B3 CLED - B+ E-, UPEIL(LS)

REFERENCES FOm CHARGED B
BEHRENDS 83 pEL S0 881 # CROCH-RUTG+SYRAVANDCORM+ITHA+HARY + 08U

R SRR AREE SESRAEEES AESSFESAE SESEOREEE FERAEEERERE EERERRR R ARRRERRRE
wadkddd ddddddddd SRR EEE SEEESESEE FEEREREER SEAEREFEEE SEPREEEES R EEEEEE

I
&2 MEUTRAL B{S2T4, JP= ) 1=

EEE ALSD THE LISTIWNG FOR THE B [(FOLLOWING THIE ENTRY)
FOR MEASUREMENTE WHICH DO WOT IDENTIFY THE CHARGE
STATE.

&2 MEUTRAL B MASE (MEV)

5 822 Z.4 BENRENDE &3 CLEO O D*= PIs « CC
ETATISTICAL {1.% MEV) AND SYSTEMATICAL (2.0 MEV) ERRORS COMEIMED.
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Section
is 144
pages

B Meson Section 2008
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BOTTOM, CHARMED MESONS
(B=C=+1)

B =cb, B, =¢tb, similarly for BL's

Bt 1(JF) = o(0™)
C I, J, P need confirmation.

Quantum numbers shown are quark-model predictions.

B MASS

c

VALUE (GeV) DOCUMENT 1D TECN  COMMENT
6.27¢ +0.004 OUR AVERAGE

6.2756 1 0.0029 4 0.0025 LAALTONEN 08v CDF  pp at 1.96 TeV
6.4 £0.39 4013 2 ABE 98 CDF  pp at 1.8 TeV

# & » Y\e do not use the following data for averages, fits, imits, etc. » » »

6.2857 +0.0063 - 0.0012 LABULENCIA 06C CDF  Repl. by AALTOMEN Q&M
6.32 +0.06 3 ACKERSTAFF 980 OPAL ete — Z

1 Measured using a fully reconstructed decay mode of B — J/yim.

2ABE 98 observed 20.4 752 events in the BY — J/y(15) fu; with a significance of

= 4.8 standard deviations. The mass value is estimated from m(J/ (15} ¢),

3 ACKERSTAFF 980 ohserved 2 candidate events in the B, — 1/y(15) 7t channel with
an estimated background of 0.63 + 0.20 events.

BY MEAN LIFE

VALUE (10 5) DOCLWENT 1D TECN  COMMENT

046 +0.07 OUR AVERAGE

046310973 10,036

+0.18
0.46 Th1¥ +0.03

4 The lifetime is measured from the I /i{15) e decay vertices.

4 ABULENCIA 060 CDF  pp at 1.96 TeV

4 ABE 98m CDF  pp 1.8 TeV

eeeeeeeeeeeeeesmmmm L AWRENCE BERKELEY NATIONAL

(J/ALS)7*) [Ficgar x B(B— )

VALUE CLy DOCUMENT 1D FECN
<82x1073 a0 9 BARATE 97H ALEP
# » » W do not use the following data for averages, fits, limits, et

<24 % 10—% a0 10 ACKERSTAFF 980 OPAL
<34 %104 ap I ABREU 97 DLPH
<30 % 102 95 12 ARE %R CDF

YBARATE 97+ reports B(Z — B.X)/B{Z — gq)-B(B, — J/

at 90%CL. We rescale to our PDG 96 values of B(Z — bb).

10 ACKERSTAFF 980 reports B(Z — B X)/B(Z — gq)xB(
1.06 % 10~* at 90%CL. We rescale to our PDG 98 values of Ef|

IIABREU 97E value listed is for an assumed B, = 0.4 ps and imp
B, = 1.4 ps.

12ABE 9% reports B(b — B_X)/B(b — Er+:=~c}-a[5r;r =
1iy(15)K+) < 0.053 at 95%CL for g, = 0.Bps. It change
0.17 ps< T, < 1.6 ps. WWe rescale to our PDG 96 values of B(b
and B(BT — J/4(18)K™) = 0.00101 + 0.00014,

F(J/¥(18)x* % x) Tigtar x B(B— Bc)

VALUE Ol DOCUMENT {D TECH

<57 x 104 a0 13 ABREU 97e DLPH

13 ABREU 97€ value listed is independent of 0.4 ps< B, < 1.4 ps.

[ (J/¥(15) 2 (1260)) /Ty x B(D— B;)

VALUE Cil DOCUMENT ID TECN

<12 x 10-3 a0 14 ACKERSTAFF 980 OPAL

14 ACKERSTAFF 980 reports B(Z — B X)/B(Z — qg)=B(B,
< K39y 10—% at 0% CL. We rescale to our PDHG 98 values of

r(D*(2020)* D®) /togat x B(B— Bc)

VALUE CL% DOCUMENT 1D TECN

<62 x 103 90 15 GARATE %8g ALEP

15BARATE 980 reports B(Z — B_X)xB(B. — D*(2010)%
90%CL. We rescale to our PDG 98 values of B(Z — bb).
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Trends in coverage cece]
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186/182 B papers in 2006/2008 editions

Mesons

1994 1996 1998 2000 2002 2004 2006 2008

Publication year

meeaaaaaaaannnmmmmn L AWRENCE BERKELEY NATIONAL LABORATORY

1994 1996 1998 2000 2002 2004 2006 2008
Publication year

Notice different vertical scales
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Dynamic Improvements by PDG %

"DOE Review

»

* 31,000 Booklets requested
®* 16,000 RPP books requested

* 7 million hits/year on website (>180 countries)
2008 is projected at 10 million.

* 30,000 citations of RPP
®* Most cited publication in HEP

M. Barnett — September 2008 12
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Top Cited o
DOE Review

mmmmmmmmmmmmmmm

The Review is the all-time top cited article in
High Energy Physics with 30,000 citations
(SLAC-SPIRES)

Y/
/0000900490049 490049007000 000 7007

mmmmmmmmmmmmmmm

| | |
Citations of RPP

T T T T ‘ T T T T ‘ T T T T | T T T T ‘ I

1980 1985 1990 1995 2000 2005
Year

VI. Barnett — September 2008 13
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Millions of Hits per Year on
PDG Website in 2000-2008

-
o

""a'" Projected
c
o |
: = 8!
Excluding — _
mirror sites | €
and Pl
: ©
excluding Q
Education >;
webpages -4
N
o
L

2004 2006
Year

M. Barnett — September 2008 14
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LA Impact eeeety]
DOE Review

Following the publication of the ISI Journal Citation Reports, ...

Journal of Physics G has increased its Impact Factor to 3.485.
This is a 96% increase on last year's result and shows that
researchers who publish with us are in the right place to be cited
by their peers. JPhysG is also the highest impact factor of any
original research journal in ISI's category of Nuclear Physics!

With the increase in Impact Factor, there has never been a better
time to publish with JPhysG to achieve worldwide visibility for
your work. ...

Sarah Thompson
Senior Marketing Executive, Journal of Physics G...
IOP Publishing

M. Barnett — September 2008 15
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Confidence Levels /\l /\
DOE Review of Averages

Each point is one average.

140
All averages Broad peak at
Peak at left due ., right due to
to conflicting conservative
measurements. error bars.

100

80

60 =

P SRS LA T

40

20

Ill!llllI|!l!lr|l|ll|llll||lll|Illl

Illllllllll-ll

o 01 02 03 04 05 06 07 08 09 1
Confidence level. 1360 values.

w. oarnett — September 2008 16
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DOE Review

Education
and
Outreach

An extensive and diverse program

M. Barnett — September 2008 17
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Student Books/Booklets

particle data group

DOE Review

PDG books and booklets are primary educational tools
(textbooks for the next generation of physicists).

Booklet:

year student grad. fract. -

2000 27%  74% (% LBNL distribution to students
2002 33% 72% and % of those who are grad

2004 39% 70% students)

2006 40% 73%
2008* 33% 78%

* Initial distribution only

RPP Book:

year student grad. fract.
2000 24% 78%

2002 31% 76%

2004 38% 75%

2006 37% T7%
2008* 31% 80%

M. Barnett — September 2008

18
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#4820 Education and Outreach - .n|

DOE Review
BERKELEY LAB

Barnett with PDG staff

LHC Awareness Proposal — Initiator and Co-Principal Investigator
US LHC Communications Task Force — Member

ATLAS Education & Outreach Committee — Coordinator

QuarkNet — Co-Principal Investigator

Contemporary Physics Education Project — Founder, Vice Pres.
APS-Calif Section — Chair, then Past Chair

American Assoc of Physics Teachers N. Cal. Sec. — Vice Pres.

Homestake DUSEL - Education Advisor

M. Barnett — September 2008 19
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QuarkNet - ;

BERKELEY LAB

The focus of QuarkNet is to involve teachers and
students in our experiments:

Teachers: do research with us and bring that
excitement and experience to their classrooms;
Students: analyze web-data in their classrooms.

QuarkNet is getting students excited about science and
involved in inquiry-based learning.

by getting scientists and teachers working together.

M. Barnett — September 2008 21
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DOE Rewew

||||
BERKELEY LAB

Centers at 52 universities/labs.
16 different HEP experiments.
570 high schools in 26 states.

Impacts on 60,000 students/yr. gs

Changing teachers and teaching by making them part
of research collaborations.

Our work with teachers is giving them the ability to
attract and train American students.

M. Barnett — September 2008 29
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@PDG Goodwill Ambassadors ”\| )

1
DOE Review — l

These teachers (as well as their
students and their parents) are

a corps of goodwill ambassadors
for particle physics.

M. Barnett — September 2008 23
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DOE Review

US/LHC Student i
Journalist Program

Funded by

US-LHC Information for participating students, teachers, and parents.

Awareness
Project

Introduction

The world anticipates incredible discoveries when
the Large Hadron Collider, the most powerful
particle accelerator ever built, starts running later
this vear at the CERN laboratory in Geneva,
Switzerland. As scientists and journalists around
the globe gear up for the big event, six teams of
American high school students are traveling to
CERM April 2-7 and reporting back to their peers
across the country via blogs and videos,

The 18 student journalists are witnessing the
same excitement as the professional news media
that have flocked to CERM in recent months,
including the Mew York Times, Mational Geographic
and the Discovery Channel. The six teams from
five states across the .5, were the winners of a
competition sponsored and funded by the U5,
Department of Energy's Office of Science and the
Mational Science Foundation. Each team consists
of a teacher and three students who combine their
expertise in physics, communications and video
production.

More about the students

What is the LHC?

What are the experiments searching
for?

International Cooperation and
Education

Student Blogs

Centennial Sr. High School

Frank Dobie High School

Lincoln High School

Pawvson High School

Rush-Henrietta High School

South Houston High School

Other Blogs

QuarkMet LHC student blog

ZERMN Open Student Times

Student Videos

Available early June

Frank Dobie High School - Available now!

South Houston High School - Available now!

Lincoln High School - Available now!

Centennial Sr. High School - Coming soon!

Payson High School - &vailable n

Rush-Henrietta High School - Coming soon!

rrerereer

Press release
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New Particles Chart cereend i

BERKELEY LAB

DOE Review

Standard Model of

FUNDAMENTAL PARTICLES AND INTERACTIONS

The Standerd Model is & quantum theony Fal sammarnizes cur cumenl knowisdge of the physics of fundamental partickes and furdamaental rlsractons (nisrckons omn mandosted by foroes and iy decay rates of unstable partcies).
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ritlixtrd. Particles Chart on prime time TV ...,
DOE Review

Big Bang Theory

l

The Big Bang Theory - The Bat Jar Conjecture

since Sheldon’s only focus Is to prove his mental superority while preparing for the Physics Bowl,
the guys kKick him off the the team and enlist his nemesis Leslie Winkle.




Mirror sites: USA (LENL) | Switzerland (CERN) | UK (Durham} | Japan (KEK] |

IoPDG

Languages: Russia (MNovesibirsk) | Russia (Protvino) | Brazil | faly (Genova)
Chinese

particle data group

. g:l,:,tﬁrh The Particle Data Group of Lawrence Berkeley National Laboratory presents an
DOE Review E5|:é|'1ﬂ| award-winning interactive tour of quarks, neutrinos, antimatter, extra dimensions,

Frangaise dark matter, accelerators and particle detectors.
Greek

The Particle Adventure

Polski

Portugués the fundamentals of matter and force

Romanian

ngge n Serbian 5
6 mI"IOn hItS Slovenska b s
Suomea (Finnish) %d) of)
per year on .
LBNL site - D i
only,
Supported by —
us Start Here
Plus 14 other
I Path — ADDITIONAL FEATURES
anguages ; I @ Posters, CO-ROMs, etc. & Physics Central
. O Classroom Activities ) The Fireworks of Particles Toorder chars
PlUS 7 MIrror @ Book: The Charm of Strange Quarks & QuarkMet Educational Program Sl ol
u & Padicle Chart
SItes ) Particle History & Summary ) Hands on CERN
D Glossary & Interesting Physics Sites
@ Site Map, How fo Use this Site
Funding Credits We appreciate your comments,
Project Credits Send email to pdoeduci@ bl.gov Teachers may use this form

Copyright 2002 by the Padicle Dala Group. Nolice 1o Liss
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SCIENTIFIGag *
AMERICANY,

Physics
The Particle Adventure

II If wvoutve ever wondered what the heck quarks and neutrinos are, or why anyone cares, this is the site
for wou. Lawwrence Berkeley Mational Laboratorys particle physicists have created an accessible,
entertaining primer on, as they describe it, what the world is made of and what holds it together. Nine
sections address these fundamental questions and explore related topics, such as how researchers
collect and interpret particle data, and how particles decay into other particles. One
not-to-be-missed chapter covers unsolved mysteries, delving into supersymmetry, string theory,
dark matter and the possible existence of extra dimensions, Gther features include particle phyzics
news and a page of links to other particle physics education sites,

snow Crystals

A wigit to this site might help you appreciate
the season’s flakes next ime you're out
shoveling them away, The author, California
Institute of Technology professor Een
Libbrecht, explains evervthing vou ever
wanted to know—and then some—about
natural snow, lab—made designer crystals
and the physics behind them in a clear,

M. Barnett — September 2008 28

meaeaaaeanennmmmmmn L AWRENCE BERKELEY NATIONAL LABORATORY



Ny

: Prtle data ZQY'OUP: ¢ C h i nese Ve rs i O n r:l:}l Iﬁ
DOE Review

Mirror sites: U548 (LEMLY | 2witzerland (CERM) | UK (Durharm) | Japan (KEE] |
Bussia (Movosibirsk) | Bussia (Profving | Brazil | [taly (Genowva)

L The Particle Data Group of Lawrence Berkeley Mational Laboratory presents
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Translate

Text, Images, F’,”'“ *’ =\ QN =0
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pages) b
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=000 e
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DOE Review

LHC has Started!

Protons have been sent into LHC
and through sectors.
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| Stephen Hawking at the LHC ..
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"4 =A*Al ATLAS Projects include /J\I A
DOE Review (recently completed or under devel): BE
® Animated Video clips

® Real-life Video clips

® Web listing of stories in the newsmedia about ATLAS

® Latest ATLAS news headlines

® Animated features (Episodes | and Il on a DVD with the ATLAS Movie)

® Press Kit

® Webpages for the newsmedia

® Best photos and images of ATLAS webpages

® Brochure (and webpage) on applications of work on ATLAS

® Brochure (and webpage) on the physics of ATLAS

® ATLAS fact sheets and webpages

® ATLAS exhibit in Bldg. SX1 (over the ATLAS cavern)

® Special events such as Open Day

® Program of high school student event analysis

® Masterclasses for high school students

® Andrew Millington movie (former BBC producer)
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dlztdl ATLAS products o) §

DOE Review

® Brochures

® Press Kit

® Posters

® DVDs

® The ATLAS book

® 3D Viewer of detector
® Puzzle with 500 pieces
® T-shirts, hats, jackets

M. Barnett — September 2008 35

meeaaaaaaeannnmmmmn L AWRENCE BERKELEY NATIONAL LABORATORY



~' > S =
WwPDG http://ATLAS.ch
DOE Review

| The ATLAS Experiment
Public Mapping the Secrets of the Universe
webpages

HOME b . ATLAS By The Numbers

ATIASCollob | [ aTiAS gets the Hollywood treatment LHC temperature
ForPes™ " . Socio-economic perspeciives  *Chancellor Merkel visits.. | Sauivalent: 100000

FPSWAERR = possible Solutions for Blindness  *World's largest jigsaw... Eh'"ﬁ e i ik
e 5un
eTours

Detector WHarS RTLAS™

ol TS ATLAS is a paricle physics experiment ¥
e at the Large Hadron Collider at CERN. Arméfm
Movie Starting later in 2008, the ATLAS avies
Multimedia detector will search for new discoveries in : '

YouTube the head-on collisions of protons of

e : extraordinarily high energy. ATLAS will

Vitual Tour lean about the basic forces that have

ATLAS Store shaped our universe since the beginning
of ime and that will determine its fate.
ATLAS eNews | Among the possible unknowns are the

Tech Transfer origin of mass, extra dimensions of

- space, microscopic black holes, and
Tour of ':‘I’EHN evidence for dark matter candidates in
Glossary the universe.

Educ. Comm.
e =\Who are the 2200 physicists In ATLAS?
=What is the LHC?
Blogs " How big is ATLAS?
S onlackLis = How much data will be recorded?
- =Why is there so much excitement? Rl abd b
= Are students involved? wﬂw, Tour
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oyt § ATLAS on YouTube

YouTube.com/TheATLASEXxperiment

18 videos.
Top one has 40,000 viewings.

Total is over 165,000 viewings.

Also on: http:llatlas.ch
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Sign Up | QuickList | Help | Sign In

Search

The ATLAS Experiment

Mapping the Secrets of the Universe bilps/iatics.ch |

Videos | Favorites | Playlists | Groups

Subscribe

~ || TheATLASExperiment

atyle: Mews

Joined: June 19, 2007
Last Sign In; 4 days ago
Yideos Watched: 1,005
Subzcribers. 429
Channel Views: 32,574

= DIRECTOR

ATLAS is a padicle physics experiment that will
explore the fundamental nature of matter and the
biasic forces that shape our universe. Starting in late-
2008, the ATLAS detector will search for new
discoveries in the head-on collisions of protons of
extraardinarily high energy. ATLAS is one of the
largest callaborative efforts ever attempted in the
physical sciences. There are 2500 physicists
(ncluding 700 students) paricipating from more
than 169 universities and laboratories in 37
countries.

Yisit hitpratlas.ch

Mame: ATLAS
City: Geneva

0:05/ 713 gl |;_.




Protons Accelerate
in LHC and Co...

Added: 1 yvear ago
YWiewes: 42 046

00:30

The ATLAS
Experiment -

Added: 1 yvear ago
YViews: 372

09:52

From Space to LHC
tothe ATLAS D...

Added: 1 yvear ago
Views: 2 507

00:45

F"_i =.'-"'- i | g

ATLAS - Episode 1 -A

Mew Hope

Added: 1 vear ago
Yiews: 41 245

07:13

A Sweeping View of
the ATLAS Det...

Added: 1 vear ago
Yiews: § 555

00:15

Constructing a Giamt

Muon "Wheel...
Added: 1 yvear ago

ATLAS - Episode 2 -
The Particles...

Added: 1 yvear ago
Yiews: 29 9639

03:45

The ATLAS
Experiment -

Added: 1 year ago
Yiewws: B 553

08:51

The ATLAS Crawl - A

short journe...
Added: 1 year ago

Yiewes: 1,395 Viewws: 1 3438
011 EEEEED 02:03
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Aftermath of Proton
Collision in...

Added: 1 yvear ago
Yiews: 23,671

o0:05

EE{ jil!I''''''"""""'i‘“-—a—--'ig. L, y

Rn:llnn a Toroid
Magnet imto the ...

Added: 1 year ago
Yiews: 3572

01:30

The Black Eyed Peas
visit ATLAS

Added: 1 year ago
Views: 1,245

00:14

ATLAS - Episode 2 -
The Particle...

Added: 1 vear ago
YWiewes: 16 763

2 CETTT

Mowving the
Calorimeter into

Added: 1 vear ago
Yiewws: 2 TEE

00:10

fooming into the
ATLAS Detector ...

Added: 1 vear ago
Wiewys: 883

00:42 Cdedkk o
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DOE Review

The things
that it
discovers...

Notice the views In
15 days, and the
highest possible
ratings.

Now 700,000
viewings!

Featured on CNN
and NY Times

Eaeeaeeenennnnnmmmn L. AWRENCE
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Broadcast Yourself

Large Hadron Rap
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-
s 1
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P | —
Rate: % 3 % % %

1,611 ratings

1:01/ 449 afi| | [

Views: 263,640
watch in high quality




=it | Close Encounters with the Universe /\| ?

DOE Review

LHC Awareness funds used to make
animated film about the

“Discovery Physics of the LHC”

Pixar has an advisory role.
PI XAR
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#1uB/€F Student Event Analysis =
“DOE Review (AMELIA)

Detector

Interactive _— — I
event . .
analysis

Retrieve "interesting” tracks

ID ~ MName pT =

- e e e 7 —— 2 '- = ==
for Eesasee = == - =X WM [ e
- v et : F - = ' S 2/200602 p+ 0.947289
students s R Re s e e e e

. i X = = -y = =73 I- Ie Cam s e : 310 mu- 13.7321
and pUbllc o= o= = = e S = _ e 4200760  jet 0417331

5|204 Sigma- 21439 -

Combine Deleta

ATLAS _ = B’ ' A - - Selected Tracks | | Selected Tracks
Multimedia 1
Educational

Lab for
Interactive
Analysis

SELECTED TRACK INFO

ey =

)
!

= g
———

ol
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The End
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